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(57) Abstract 

The invention relates to a method and apparatus for melting of non-ferrous metals, especially magnesium. The metal material is 
charged into a furnace chamber (1) and flows through openings (6; 7) in the intermediate furnace chamber walls (4; 5) via a main melting 
chamber (2) to an outlet chamber (3), from where it is pumped using a pneumatic pump chamber (9) through its upwards slanting pipe (11) 
to a separate dosing chamber or dosing furnace (14) and further through a bottom valve (17) to the casting device. The invention aims at 
improving the dosing accuracy in an economical way. This has been accomplished by pumping the melt through said outlet pipe (11) to 
said dosing chamber or dosing furnace (14) in such a way that excessive metal flows back to said pump chamber (11) through the same 
pipe while the correct amount of metal, using a clock-controlled valve (17), flows to the casting device. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


Prance 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MP 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


. NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


a 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 99/24194 



PCT/FI97/00676 



Method and apparatus for melting non-ferrous metals, especially magnesium 

When melting non-ferrous metals, especially magnesium, a precise dosing of the molten metal 
is required. Pumping of the melt from the melting furnace to the casting device is already 
known, for example utilizing complicated pressure and vacuum systems. Another known 
method is to pump the melt via a pipe to a separate dosing tank, where the melt level is kept 
constant in such a way that excessive molten metal flows back to the melting furnace via 
another return pipe. Since the distance between melting furnace and dosing tank may be 
considerable, i.e. several meters, this also constitutes an expensive solution. 

Our invention, which vail be described below, results - contrary to the prior art - in a safe and 
economical solution to the problem. The main characteristics of our invention are defined in 
claims 1-3. 

The furnace according to our invention, Fig.l, comprises an inlet chamber 1, a main melting 
chamber 2 and an outlet chamber 3. In the intermediate walls 4 and 5 between the chambers 
there are openings 6 and 7 close to the bottom, through which openings the fully or partly 
molten metal may flow. When the melt flows from chamber to chamber a successive cleaning 
of the metal takes place, especially in case a filter 8 is placed in the wall opening or openings. 
The impurities are taken away as need arises. The heating of the furnace is not shown. 

Molten metal may be fed to the casting device manually or using an automatic ladle. 

A preferred method is however to feed the melt utilizing a pneumatic pumping system as 
shown schematically in Fig.2. In the outlet chamber there is located in this case a pump 
chamber 9, which has a small inlet opening 10 and a larger outlet pipe 11. The pump chamber 
is hermetically closed by the lid 12. 

When over-pressure via a pipe 13 in the pump chamber lid, in accordance with a method 
earlier patented by us, is applied on the metal surface in the pump chamber using a suitable 
gas, e.g. nitrogen, molten metal will be forced out through the outlet pipe. 
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The outlet pipe 1 1 is connected to the upper part of a tank being a separate chamber in the 
melting furnace or a small and completely separate dosing furnace 14. The lower inner 
surface 1 5 of this outlet pipe shall at its outlet end be at a level slightly higher than the 
maximum metal level in the melting furnace, but so much lower than the upper edge 16 of the 
5 dosing furnace or chamber that the amount of melt, that one pump stroke pumps out, may be 
contained in the dosing furnace or chamber with no over-filling. This amount of melt pumped 
out by one pump stroke may be calculated approximately and measured experimentally. 

When the over-pressure after the end of each pump stroke ends, the excessive molten metal 
10 flows back to the pump chamber through the same pipe 1 1, meaning that the level control is 
automatic although the pump is working continiously, except for the short, adjustable 
intervals between each pump stroke. 

In the bottom of the dosing furnace or chamber 14 there is a valve 17, which will open on a 
1 5 signal from the casting device. A clock controls the time this valve stays open. Since the level 
in the dosing fiirnce or chamber will be nearly constant, the result will be a precise dosing. In 
case the valve is computer controlled the dosing rate may also be changed in a controlled 
manner. 
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Claims 

1. A method for melting non-ferrous metals, especially magnesium, comprising a melting 
fiirnace having two or more chambers with lids, where the molten metal and the charged 
material flows from the inlet chamber (1) via the main melting chamber (2) to the outlet 
chamber (3) through openings (6;7) in the intermediate walls (4;5), from where the melt, 
using a pneumatic pump chamber (9) located in said outlet chamber, is pumped via an 
upwards slanting outlet pipe (1 1) to a separate dosing chamber or dosing furnace (14) and 
further via a bottom valve (17) to the casting device, characterized in that metal flow from 
the melting furnace to said dosing chamber or dosing furnace caused by an intermittent over- 
pressure in said pump chamber does not result in over-filling of said dosing chamber or 
dosing; furnace and in that an excessive amount of metal flows back to said pump chamber in 
the melting furnace through the same pipe, as soon as the over-pressure after each pump 
stroke ends, wherefor the metal level in said dosing chamber or dosing furnace remains 
constant. 

2. An apparatus for implementing claim 1, comprising a melting furnace having two or more 
chambers with lids, where the molten metal and the charged material flow from the inlet 
chamber (1) via the main melting chamber (2) to the outlet chamber (3) through openings 
(6;7) in the intermediate walls (4;5), from where the melt using a pneumatic pump chamber 
(9) located in said outlet chamber, is pumped via an uppwards slanting outlet pipe (1 1) to a 
separate dosing chamber or dosing furnace (14) and further via a bottom valve (17) to the 
casting device, characterized in that said upwards slanting outlet pipe (1 1) also functions as 
a return channel for excessive metal flowing back to the said pump chamber as soon as the 
over-pressure after each pump stroke ends, resulting in no over-filling of said dosing chamber 
or dosing furnace and keeping its metal level constant. 

3. An apparatus for implementing claim 2, characterized in that the lower inner surface (15) 
of the upwards slanting outlet pipe (1 1) at its upper outlet end is at a level slightly higher than 
the maximum metal level in the outlet chamber (3), but so much lower than the upper edge 
(16) of the dosing chamber or dosing furnace, that the amount of metal one pump stroke 
delivers, does not result in over-filling of the dosing chamber or dosing furnace (14). 
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Fig. 2 
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